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(54) TENSION-DRIVEN GRIP TYPE KINESTHETIC SENSE PRESENTING DEVICE AND 
INPUT METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a kinesthetic 
sense presenting device capable of performing input 
operation on a desk, in a tension-driven kinesthetic 
sense presenting device. 

SOLUTION: The tension-driven grip type kinesthetic 
sense presenting device 10 is provided with: an 
indication means for indicating a three-dimensional 
position; supporting points 1c of strings 6 which are 
arranged at least on seven positions on the contour of 
the indication means in order to support the indication 
means so as to freely move it in the three-dimensional 
directions and turn it around an optional axis; and a 
string tension control means for connecting the ends of 
strings 6 delivered from the supporting points 1c of the 
strings 6 to the supporting part 9 to respective measuring means, measuring the length of 
each string 6 from each supporting point up to each measuring means by the measuring 
means and controlling the tension of respective strings 6 on the basis of the measured values 
of the measuring means. The indication means is a grip 1 condensed into a grip type 
spherical shell 1a. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A directing means for directing a three dimensional position, 

In order to support said directing means to a circumference of arbitrary axes, enabling free 
rotation, enabling free movement to a three dimensional direction, A supporting point (1c) of 
thread (6) of an outline of the directing means allocated in seven places at least, It is faced and 
sent out to a supporter (9) from a supporting point (1c) of the thread (6), It is a gripped type 
inner force sense presenting device (10) by tension type drive provided with a yarn tension 
control means by which it is connected to a measurement means, respectively, and an end of 
thread (6) measures Itonaga of each thread (6) from each supporting point to each 
measurement means by said measurement means, and controls tension of each thread based 
on a measurement value of the measurement means, 

A gripped type inner force sense presenting device (10) by tension type drive considering said 

directing means as a grip (1) condensed in a gripped type spherical shell (1a). 

[Claim 2] 

A lower base (2), 

A supporter (5) is set up on said lower base (2), while being supported on it, a supporter (9) is 
set up from a base (7) and said inside base (7), and upper bases (8) supported on it are 
constituted, 

Said inside base (7), and said supporter (9) and upper bases (8) are built in said spherical 
shell (1a), 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the gripped type inner force sense presenting device by the tension 
drive of thread. 
[Background of the Invention] 
[0002] 

When human being's sense organ touches conventionally the "object" in the virtual reality 
made in the computer, there is what is called an "inner force sense presenting device" as a 
device with which this tactile feeling is fed back. And one of the inner force sense presenting 
device of this has an inner force sense presenting device by the tension drive of thread. 
The inner force sense presenting device by tension drive is compared with the parallel 
mechanism constituted from a serial mechanism constituted from a direct-acting mechanism, 
or a link mechanism, Structure is easy, since the mechanism is lightweight, it is small, and 
there is an advantage also economically of being advantageous, from the ability of an 
excursion to be easily enlarged by taking the large length of thread. [ of an operator's corporal 
load ] Generally, the material of thread (Kevlar, a fishing line, a wire, etc.) is convenient for 
sense-of-force control which can make a mechanism lightweight and by which acceleration 
and a slowdown are accompanied, when these thread is used, since it is strong to hauling. 
A sense of force is the feeling started when a thing is touched, and it is also called a tactile 
sense and is susceptible with the touch spot and various kinds of receptors of the skin. 
[0003] 
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TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

This invention relates to the gripped type inner force sense presenting device by the tension 
drive of thread. 
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PRIOR ART 

[Background of the Invention] 
[0002] 

When human being's sense organ touches conventionally the "object" in the virtual reality 
made in the computer, there is what is called an "inner force sense presenting device" as a 
device with which this tactile feeling is fed back. And one of the inner force sense presenting 
device of this has an inner force sense presenting device by the tension drive of thread. 
The inner force sense presenting device by tension drive is compared with the parallel 
mechanism constituted from a serial mechanism constituted from a direct-acting mechanism, 
or a link mechanism, Structure is easy, since the mechanism is lightweight, it is small, and 
there is an advantage also economically of being advantageous, from the ability of an 
excursion to be easily enlarged by taking the large length of thread. [ of an operator's corporal 
load ] Generally, the material of thread (Kevlar, a fishing line, a wire, etc.) is convenient for 
sense-of-force control which can make a mechanism lightweight and by which acceleration 
and a slowdown are accompanied, when these thread is used, since it is strong to hauling. 
A sense of force is the feeling started when a thing is touched, and it is also called a tactile 
sense and is susceptible with the touch spot and various kinds of receptors of the skin. 
[0003] 

Although users, such as CAD-CAM (computer aided design-computer aided manufacturing), 
use "Magellan" of 3DCONNEXION conventionally, Since there was no sense-of-force 
presentation function (i.e., since it is passive), there was a problem that operation was difficult 
(for example, refer to nonpatent literature 1). 
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EFFECT OF THE INVENTION 

[Effect of the Invention] 
[0014] 

According to the invention concerning claim 1, the conventional frame is transposed to the 
spherical shell (outline) of ball state, and since the directing means was used as the gripped 
type of a spherical shell and was made compact, the gripped type inner force sense presenting 
device by the tension drive made into palm size can be provided, without thread interfering. 
[0015] 

According to the invention concerning claim 2, since the directing means was used as the 
gripped type of a spherical shell and was made compact, it can put on a desk and the gripped 
type inner force sense presenting device by the tension drive in which one hand operation is 
possible can be provided. 
[0016] 

According to the invention concerning claim 3, the optimal input method that both conquered 
the problem can be provided by performing the input method by the combination of a position 
input and a speed input. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 
[0006] 

however, the size of the conventional three dimensional input device -- 6 m(W) x2-m(L) x -- 
even if it is large and makes it small with 4 m (H) -- 1 m(W) x1-m(L) x -- 1 m (H) was a limit, the 
new problem that the connected thread became easy to interfere occurred, and there was a 
problem that it could not do small any more. 
[0007] 

Then, this invention makes it SUBJECT to provide the inner force sense presenting device by 
the tension drive which makes it small and places on a desk and as for which one hand 
operation is made to palm size, and the input method which uses it, without thread interfering. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem] 
[0008] 

In order that an invention concerning claim 1 may support a directing means for directing a 
three dimensional position, and said directing means to a circumference of arbitrary axes, 
enabling free rotation, enabling free movement to a three dimensional direction, A supporting 
point (1c) of thread (6) of an outline of the directing means allocated in seven places at least, It 
is faced and sent out to a supporter (9) from a supporting point (1c) of the thread (6), A yarn 
tension control means which an end of thread (6) is connected to a measurement means, 
respectively, measures Itonaga of each thread (6) from each supporting point to each 
measurement means by said measurement means, and controls tension of each thread based 
on a measurement value of the measurement means, It is a gripped type inner force sense 
presenting device (10) by preparation ****** type drive, and said directing means is considered 
as a grip (1) condensed in a gripped type spherical shell (1a). 
[0009] 

According to the invention concerning claim 1, since it can grasp single hand by having used a 
directing means as a spherical shell (1a) of a gripped type grip (1), operativity can be 
improved. 
[0010] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0046] 

[Drawi ng 1] lt is a perspective view showing the whole gripped type inner force sense 
presenting device by the tension drive of this invention. 

[D rawing 2]lt is a bottom view of the gripped type inner force sense presenting device of this 
invention. 

[Dra wing 3 ]lt is the mimetic diagram which compared the size of the conventional three 
dimensional input device and a gripped type inner force sense presenting device. 
[ Drawing 4] lt is a lineblock diagram showing the composition of the whole system. 
[Draw ing 5]lt is a mimetic diagram showing the relation between a grip, and a frame and 
thread. 

[Drawing 6]lt is an enlarged drawing of the conventional bracing device, (a) is a sectional view 
showing the state before processing, and (b) is a sectional view showing the state at the time 
of the end of processing. 

[Drawing 7] lt is a graph which shows a measurement result, and (a) of the left-hand side upper 
row, the middle, and the lower berth, (b), and (c) show the result measured about the 
translation direction of a x axis, the y-axis, and the z-axis, and (d) of the right-hand side upper 
row, the middle, and the lower berth, (e), and (f) are graphs which show the result measured 
about a x axis, the y-axis, and z direction of shaft rotation. 

[Dr awing 8] lt is a perspective view of the three dimensional input device which is the 
conventional inner force sense presenting device. 
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DRAWINGS 



[Drawing 1 J 




[Drawing 2] 
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[Draw ing 5] 
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[Drawing 7] 
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(2) OTBKSilfe^nf noxyn-^#t-^ (4) <D~f—V (4 a) E#0 £ 

tu « da) rt©TfiB©£#£ ( 1 c) e&, 4 *©& (6) *«*Ksn, *nfn 

© tt ft"* - x (7) Sflil, T ^ - X (2) ciIi:l|Lftftifnoi>3-^ 
(4) ©7°-U (4 a) ElIShTV^Cktttitf*. 
[001 1 ] 

k E <fc 0 , jft±E»Wc P C (Personal Computer) © R E B < C ^T'tS fc 46 , SI 
£ 3 > * KctSCfc^TtSo 
[0012] 30 

i o) 5B^;AMttt«^t, «y 7° ( 1 ) tfilB^y ^SAJtassi (1 0 
) ©*&ttifi*#ttLTV*l:*ttffiiiAa*fiir^ ^ U <y 7° ( l ) ffWE^Jy^aA 
11^81 (l 0) 0*j&fr&»iarfrofci:*tt»fiA*i*fTT3T, ttSArtfcjSSAft 

[0013] 

SCkEi'K S«A# fcttHA* fcOWO *> < a D > Blll** 1 * < ft* 

cfc^fllffiTf**. * fc , >S A A t) t it « T ffi ffl # IS & 3 £ a « # A H E '> ft < , $ tt 40 

©«8S *©fc©, ;fijfc«^©IE«£tf&E&^ftliEfc^'t«, CCfiiA^] 
^gATJk^ffi^frtf-SCtEJ;^ ^ftJFtiOMStfWat***. 
[M©M] 

[0014] 

IH**lt«*»Wlcj;fttf, fl£#©7 ;l/tt©«« (HIP) KB***, 

fiSs^a**«©^U y^fiELTa^/^ hKLftci:*>6, *«<Ti!Kt S c i:4 < ¥ 

[0015] 

MS 2 EfliSRltintf, fiS¥S*»»©^'J y /iELtny/^ h u fc c 
t 6 , * ± K « ^ T it ¥ » nl ffi ft W » K <fc * ^ U «y * «« * 50 
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[0016] 

[?§K£|gJi1-&fti&©*&©^«g] 
[0017] 

lili, *»W<D3B*K»K:**^yv^ , i!*Jllta*«llo^(**« i r»SH-ff»*o 

ttft < , «*(D7V-AOlitt, Ml atftLT^S, TSPEMPSfl b * W U > 

9 . 7cm) |O^SJ?fe5 0 ? U V 7 1 O 1*3 BP ftJ K (£ , ± ^ - X 8 © ± ®J 3 * © $ 

6 *M 2 Ofic t CSf LfciSjS 1 c tc tf ft 6 tlT *5 K) , * © S If £ 1 cfrftfij 
7^1fltlA,T'IlU?n, Ml afcrt»Sttfc£8a590±^-X8*jffflL;fcft6 

, 6, 6^*©**S«f(»9© t f^-^7*jl»3, £ SB 5 £ » V , T^-X2©*filft 

[0018] 

T^-X2tt, 1 0 cmx 1 0 cmO^^T?*!), J? * *M 0 mmgOT/l'^fl 

£|2a, 2 a, 2 ati^T*? Kjj$JnTV>5. "F^-^2©J:iSlCt, 20 
LSo77^r-y h a^Mti^n-^Itt-^ 4*MliW&nT^lo £ ft > x y 3 

~^#^-^4(D^ ; e-^w$fe«gMc«^n j fn7-u 4 a^st^ti, & * - 2 la ft a 
(ti^~^7oa«tcfh4*o*6««9 oiazrttw-pgttKKtfBn/fcSKf^i c k as 

tfW«-6nT*0» ^-X7?HLfc|6, 6, 6, 6 » , £ & g|5 5 £ il ?) , 

S/^l'XaollKi^T, 7- U 4 a ©BlERtf*aSfU ME^'J v 7* 1 
) ©££8jSfr&»tt£*7©fc*0*S#frW*ft* (f+rfflM) o 30 
[0019] 

0 * |g W3 © U «y 7S 2j JC « * 8 K cd T ® El * $ . BIZEwtJ;^C, T ^ - 

X 2 © T ffi ic > 75^7 h 3 4^3lfil?tit^5o £ 

ft, WBIfliaUcx y a-^t-ji 4 0*-*Mftigi5©fcfc#*Kii:-r § fc», ^7U 

I^a-^ttt-*^, ft £ &\ Maxontt i©IS 2 7 1 1 0 7 7*5, * - # fct 
ilJt^l/U^K, ESt^ltfiSCSSl^^yo^-^lSZ 2 0 4 3 2 7*5 
0 iyn-^BilSiyn-^SS 2 0 1 9 3 7 f*D, />&&©*£© ^ ft £ It 3 
ft#>©#M«:, 5 1 2**>h/I(Ef J6*. y-'Jllft*7mmifnif, l£7y 
hSft0O*ftOS!ftiLli, L = »d/p = («X7)/51 2=0. 0429 & 40 
Oft), 1 ts 7 y h ^ ft t> , 0. 0 4 2 9 mmOlfiTf*JI<!)ffti*ttit*Ci: 
ft 5o 
[ 0 0 2 0 ] 

0 1 K TTs ? J: -5 IC , T^-X2 0*^^*^4*C;W/««OJ8 5 aT?i*Snft 
S»i5tf4RShT, ^Olt*^-X7^Si?nn^o £ ft > *^-X7A^4 
*0/U^«OSS9 aTiia*hftJ»*9i(C4K«nT, ^©±tC±^-X8^5 
jf?nT^5o *^-X7£> ±^-X 8 fcfc*, y 7 1 OfllJK 1 atCfc^TSiSn 

T^5. 'J <y 7 1 ft © ± fct , 3#0*6tftttfttW'&ft , t:te!K ffi * * S ft {4 T 

as © w fa as t a , g2*to, if 4 #©* 6 a n> aw- 7 *o*6 #etfttw- 

6tiT*o, ^nfnw^ea, y y y 7 1 * i? s 5 « n k u n u , ?vv7ift<D%.# 50 
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* 6 ^»ii*tl«±^-^ 8 , cf^-X 7 4: (DM affile tt, (IgttibTlie 
[ 0 0 2 1 ] 

fc *M ^ 0 T? & £ 0 0 3 JC * t <fc 5 , Se*OH*7EA*S«tt, 1 2*07l/-Al 2 
cfcoT, 4S»7«l<:*S«nT^8. d © «fc 5 E , K*©H*7cX*«li1»l4, J£^S 
H ( X * - X ) * & g i: L , # * SB fc ? U v 7 1 5tfER2nT^«. COE^SlKf 
« £ L A n T , yiJv^l 5 * S « o l^L, 0 3 © £ B K ^ T <fc 5 K , *&W<D?V v 10 
^SI*K'aw«liOA*»Ktt, 7U-A(i4<. 7l/-Atf*-;l'«fl*8la'e*!) 

?*8i:kfr6, 1 / 1 0 0 OO^tS£l'Mfct^Xlc4oTV>5 0 

[ 0 0 2 2 ] 

0 4 14, J/7fi»fftOi**wtIlSBT**. 0 4 tit i 5 t, PC (Personal 
Computer) 14, SP I DART y 7° t USB2 . OT* & ffi t ft T ^ * 0 SPIDAR7 y 7°tf * - # fc # A « 
«^£ftiJ®JL, SPIDAR7 y -i fcx y 3 - ^©tifffi^fl £ a SPIDAR7y 7*(4, f 

/UXOt-*i:i«ih, PCfr 6 © if * 0 , h;l/^H18J:5K, * - * © ft «t * 

PC i: SPIDAR7 y 7t JFUSB2.0E <£ o Tgl? nt^5 © & , WHSRTflNIJfcfTSfcift 20 

t-^OMfPSKV^JHlfefTd, CCi^O*fA-f^li, 2 0 0~5 0 0 Hz Olfit' 
MfT (Update) t5tJ:V\ 
[ 0 0 2 3 ] 

f/HXfd, 7 * © & * ft ffl t fc tf, * © * IK * tl * L T 6 75 £ tt PI U T» $ 5 „ C l f 
« , m*CD&£*iJ$f3t>©i:-f£ 0 
[ 0 0 2 4 ] 

* ft It ff tt , ^1J-V7 1 *^libfe77t*, *J j£ ^ * h ;l/ f tt5. * £, m * © 30 

[ 0 0 2 5 ] 
[% 1 1 

ft * , ifeCJ&ffiffiJj'^MMt*, y«Jy^*»67U-A©*lft*iEi:r*. 40 
[ 0 0 2 6 ] 

0 5 14, ?U y 7°t 7 U-A, *©l«4itiSIT$?o 0 5tSt*5lC r/< 
^ X & , ra*0**ffifflLTfe!), p I fi#*©7U-A±©H£fflB*gt>ro fc J£ t 
, M © 7 U - Ate , CCKIift^, $ tc , Ji*-rS*oa*l»C«tr5T0O0iCl4j|** 
tf, *r/WXT?B*OJ;5(£t5. M 31 73 © 3 S * fi % if K f 5 *■& « , * j£ ^ * h ^ 
f ©$#14, itaa©#*£Bj8ai:*«0T?, 
[ 0 0 2 7 ] 
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[»2] 



its. 

nit* mm - mm*}® 6&&m*mmt & ii % * * b >v f ows, mm 

;b * d , t T , 
[ 0 0 2 8 ] 
[ft 3 ] 



[ 0 0 2 9 ] 

a^b^^^nt^^h/i/f *»6w*-r^*a*^^h;i/T**«>*fc«)»c, sown 
^r^f soiiiftraitif i^s. solvit j feftto, * ft £ 

ii /Mc IT 5 ft ^ ^ h;l/T3&st<i6?> 0 fc J£ b , & 4? cd & K. it , 

fc , |*76T III <0i*l*>*>tf6h4O. 

[ 0 0 3 0 ] 
[ft 4 ] 

M2_ 



J = \Wt - /| 2 + A, |r | 2 — 4 min 

r mini ^ T< < T TnaXi 



S (4) 0r,tt3Ba^*h;H£>&J£S}\ -r*t>-fe**©5S*T?**), t . , n , „ t „ a x , 
ft^Al^^ h ;l/ f i:K*k:J:**o**S%l***^H'/>*<r*BW«)3CTa&0, 

[ 0 0 3 1 ] 

it5„ «M*B#IBfc*W-*iR«tt****. 5 t > ? U v 7 l *MWlc file L if ft * 

ffi 6 § fe ft * <¥ L ^ © T* , 
[ 0 0 3 2 ] 
[ft 5 ] 



: -f T Ar (5) 



(5) PiiaflDtf^ttSfflfcft*. 

ST, S (1) £ D > f =WtT*«*6, S (5) 4S«t5t, 
[ 0 0 3 3 ] 
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Eft 6] 

r T Al = -r T W T Ar 

Al = -W T Ar (6) 

w'cDMi&mnm [w T ] * ^siuAy^ifts. 

[ 0 0 3 4 ] 

[ft 7 ] 



Ar = -[W r ]+A/ (7) 



ttlicj;!), «^B*|H|fc:|3W-**»©£{fc***l&* C fc**"?* SCOT*, r/WX©ffi 
[ 0 0 3 5 ] 

? t> w x © si * m <d g » k s « s ta rt o * 7 s> x * h © g m it m m % 1 1 & m a t> 

BE # CO /n 7° r f «y * r / W X * ft ft t 3 « £ tt , 14 ■ A * T* fi A ff * P JS U £ C 6 * ^ 
„ l^L, *r^^^tt^»«^*^fei6, fifiA^ff 5 £ , E^figSII (Virtual 
world) tettLT»ft*fT51f£KlfflIItf£C5o 

* c t? , ffifllX*tcJ:S|HI«fr6KWrSo 
[ 0 0 3 6 ] 

tTff5. C CD ffi B A * 7? ?S tt , fg » ttt II ft © * 7 $> x * h ^ ft # ft fs * % © S £ £ 1" fc 
», a©ftiS*IE«K:fi$ C fctf-C*J8o ^(Dfcib, i&3£I*& £ © IE* S 6 ft * 

« tc 38 L T ^ S „ 

jt $J n ft © jt co a « a * < f § c t tc «t c t , »ft**«**j£tf4cfctti»rffl-e 

ifc 3 , IB fr^iff^LC < < ^D, IffttlilL<|gTt§o S 1 X r y 7° © ffi 

o £©#}££ST'Sfc>-fi^ ^Oi^KftS, 
[ 0 0 3 7 ] 
[ft 8 ] 



r v : M t& W I*] © * 7" x ^ h <D g £ 
r d : t*/W X©*» 

f v : fs m w n n © * 7 v x * h # s w- § * 

f d : f/HX^I^tS^ 

a , b : it m S ft 50 
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[ 0 0 3 8 ] 

*5!8:;fr**6K:4q*.*.fc3li:LTfc«J:^. 

L.<Djjm*3.-?mt>t t, # <o «t 3 k a s » 

[ 0 0 3 9 ] 
[ft 9 ] 

v v = cr^ 10 
(9) 

fd = dAv v - er d 

v v : 9 h<Dm& 

r d : f/UXfflgl 

v v :«*B1!iffrt0*:/'5>x*h©aiMft 
v„ : f/WXtfji^t5A 
c.d.e : JtflflSS 

[ 0 0 4 0 ] 

? y >y y^Bj»«©*^^ 6»?<r o fc k t tt, Bffi A^£ff 0 o ^Jta^tt, ZtiZti 
TJ&A^tf) Kt5. *ft«, « (9) 06&©er d ©fi!*;*:£<-r.5CfcK:ttf& 30 

[ 0 0 4 1 ] 

m 6 K * f «fc 9 tc , ££cdM«jSSA?JT-;J5D> tiDMCfSE^filAAT'feSo c 

a«x*fcttiiA*i:o«o#***fc^t) j «> i r<ft»)»ji*j*« , !a:<ft«. 

d © A *j * spj ffl t 5 4: , j&l&TSSIBHfclWIBtf&^fcft, £ ^ ® « * * ft * S t t 

A^i:^Si&#t)t5 C £ <fc D , ^nftiCF-SI^fi^tSS. 40 
[ 0 0 4 2 ] 

CCTf, ttgfcfclE LfcMfiJ^I^ir §. *r;W7(i, /M! ft K ± Hi * H ^ fc fc 46 
, 6lftfi*^t5ft»li: t iggi^BO*»7fe5 7*fcLftftl6, £ » It » <0 « fi 
MtJtifeCt, ^ y -y 7° 1 fcg»i£-&fci:#<Dffifi*fcIEL;feo 

*7*/WX*#JfflLT*©*Sfr&f|-I(Sftfe*»i:, fl]Sg|T**50PT0TR0 

lE'TSfeftCHtttt, *f/W7KOPTOTROKffl<DV-*-*»0ft&, ¥ T* ^ U 

, xM, y«, z«|©*iaDOia*s*lfiI*d*J*fcW-6aS|gO*fftK«P»S'«:fci:*K 50 
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[ 0 0 4 3 ] 

9 U y 7 1 ©* HMugfr 6. ^n^nw^fttc ± 1 0mm©73lB]K:|EB%$ 
iftS*, UlteT? fate, xl, yttJfetfi&fcbfcllUBfc^^Ttt, ? U v 7 1 ©ff^ftHfr 

V 7° 1 O f£ fu B fr 1 5 ■?• tl ^ tl © 73 |pHC ± 4 0 ° ©(BHTSfftS-Sfco 
fc*5, ^B&jflJffl bfcffi 0 1 tc^-T «fc 5 f/WX(DiEI*^lT, £££ 

[ 0 0 4 4 ] 

0 7 , »!jj£*6ll*jSf?77-ca&(K £ ft © ± © , * S , TgO ( a ) , ( b ) , ( c 
) 14, xtt, y«k z|C»H]ISiSllco^Tll!H/fti***U £§J©±®, * S 
, T IS © ( d ) , ( e ) , ( f ) & , xl, y|, zttO^KlBIDOlHUs^lRlKO^TaS 

#^7780PT0TR0KKJ;8lUllitii, * 7* ' W X <fc t) at K * tl ft 41 % « 
itlT^S. 17 (a) , (b) , (c) KiStiilC, afea*iat»ttUfcfc*tt, * 
n € tl © tt 7? ft ± 1 OmmilL/itf , fi 1 m m C i itf ffl T V^S . bfr b, #r A 
I' X K J: 0 1+ % £ n fc ffl tt , OPT0TROKlcJ;DSfii«hftfit-atT^5Cki(C 
b^5o * fe * HI Is 73 InJ \C O V> T (4 K £ * & < , I^llTg^OltltfT^Scttf 

&R#£ jTiJ >y 7"5^i^ltl? s Mft?0*t'J7 - l/-^3^ CttiE) * fx o fe S © 

, -yyocp-&fittx<')*ifiifccfitt»a^e.< spittle 

*f/WXflramlSO|ili, ABBO#*feO(ftll«Kfr5»ntf, £ < II « * < 
[ 0 0 4 5 ] 

-X, *^-X, T^-X©*niffifi£ i E>o,>;±tfTfc#|;b&^o Sfc, »*tt# 
[ 0 0 4 6 ] 

[0 l ] *58W05B*K1!HCJ:*^ , J y7ffl#«»w8B©£f**jjS*#lBH'e**o 

[02]#5§B£©yyy7S#«ffl*gB©T®0T«;&3o 

[R3] D£*OH*SAA8lti"Jy?*I!A]liSBlo*i!«l:*l*«bftiiSBT 
& § 0 

[0 4] J/Xfit#Ci**«t*«KT»«. 

[05] ?v y7b7U-J*. *cM*^tlSlt'*5o 

[06] $*©jm±fcgS©l!£A-0T*&t), (a) tt , *nitu«M£^-r*Tffi0-e& 

D % (b) tt , ipx»7^o«fi8*^f»ffflH"efes. 

[07] m je is a * as -r y 9 7 t* $ t) , ^ ij © ± © , m , t ® © ( a > , c b ) , c c ) 

t4, xtt, y«|, ztt©MM#fofco^T»J£bfclBI6**L, £iJ©±IJK T® 
© (d) , (e) , (f) 14, xtt, ytt, z«©@«#lfcfc"3V>T«!J£b;fciSS%jj*"r? 

[0 8 ] ffi*0*Kffi^Sll1'»*H^7cX*«II©»fflH"Xf**o 

[ 0 0 4 7 ] 
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'J y 7 


1 a 




1 b 
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2 a HP 
3,3a -f=y'rv\- 
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4 a 7- U 
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6 & 
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9 as 
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